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(54) Stecker fur eine optische Steclcverbindung und Verfahren zu seiner Heretellung 



(57) In einem Steckerstitt (1) ist ein vormontierler 
LIchtwellenleiter-Abschnitt (2) derart gehalten, dass er 
sich von einer Stirnseite (3) bis zu einer seitlichen 
Schwelssotf nung (4) im Steckerstitt erstreckt. Von einer 
kabelseitigen Eintrittsflache (7) her fuhrt eine zum LIcht- 
wellenleiter-Abschnitt (2) koaxiale Bohrung (6) eben- 
falls bis zur Schweissoffnung. In der Schweissoffnung 
kann der vormontierte Lichtwellenleiter-Abschnitt mit 



dem Lichtwellenleiter (27) eines Lichtwellenleiter-Ka- 
bels (24) feldmassig verschweisst warden. Der Stekker- 
stift ist aus wenigstens zwei Komponenten zusannmen- 
gesetzt von denen die eine (8) den der Zentriemng des 
Steckerstifts dienenden Aussenmantel und die andere 
(10) die Schweissoffnung (4) und die Bohrung (6) aut- 
weist. Die beiden Komponenten bestehen aus unter- 
schiedlichen Werkstoffen. was die Herstellung erheblich 
vereinfacht. 
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Diamond SA, 6616 Losone 

Plug for cui optical fiber plug connector and method of its 
manu f ac tur e 

The invention concerns a plug for an optical fiber plug 
connector according to the preamble to claim 1. 

With these types of plugs, the optical fiber cable has not 
already been fitted at the manufacturing works with a plug as 
a so-called pig-tail; rather, the plug is first fitted in the 
field after stripping the cable. Merely a section (stub) of 
the cable has been pre- fitted in the plug ferrule, said stub 
being connected to the optical fiber cable prior to final 
assembly of the plug by means of a weld. Related, comparable 
plugs have, for example, been disclosed in WO 96/31795 or DE- 
A-195 17 750. 

A drawback encountered with the plugs according to the state 
of the art is that the plug ferrule is formed as a monolithic 
body simultaneously serving the exact positioning of the 
optical fiber within the plug connector and welding of the 
optical fiber. In order to ensure the most exact positioning 
possible in the plug connector, and thus low attenuation, the 
plug ferrule must be manufactured from a hard, wear-resistant 
material, which can be worked only with difficulty. On the 
other hand, welding of the optical fiber in the field requi- 
res special working measures, in particular the formation of 
a lateral fusion access aperture. Processing of the monolit- 
hic plug ferrule of a ceramic or a sintered metallic material 
is thus extremely time consuming, and is associated with high 
costs . 

It is therefore a purpose of the present invention to create 
a plug of the type mentioned in the introduction, said plug, 
without detriment to its function, being considerably simpler 
to manufacture. This purpose is, according to the invention, 
fulfilled with a plug possessing the features of claim 1. The 
subdivision of the plug ferrule into at least two components 
has the advantage that each of the two components can be 
manufactured according to its allocated function. A first 
component here serves to centre the plug ferrule and is 
accordingly provided with an outer jacket worked to high- 
precision; the second component serves exclusively the accom- 
modation and welding of the pre-fitted optical fiber section 
and the optical fiber at the cable end. 

It is of particular advantage if the first component is a 
plug sleeve and the second component is a connecting body 
inserted into said plug sleeve, wherein the fusion access 
aperture is arranged in a portion of the connecting body 
protruding out of said plug sleeve. With that, it is of 
advantage if the connecting body extends only over a portion 
of the total length of the plug sleeve. With that, the face 
is formed by an insert with a center bore, said insert being 
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held within the plug sleeve, the optical fiber section being 
fixed within said center bore. With that, the optical fiber 
section is fixed only within the insert and at the connecting 
body, and in between extends within the plug sleeve via a 
hollow chamber. Insert and connecting body can, for example, 
by glued into the plug sleeve. Depending on the material, 
soldering or an alternative connection means would also be 
conceivable . 

Preferably, the plug sleeve comprises a particularly hard 
material, such as ceramic material or hard metal, for ex- 
ample. These materials are particularly resistant and can be 
worked precisely. Conversely, the connecting body can com- 
prise another material, preferably with a lesser hardness 
grade, such as ceramic material of lesser quality, quartz 
glass or another heat-resistant material, for example. The 
connecting body can in this way be worked with particular 
ease. Regardless of a certain temperature stress during the 
welding procedure, said connecting body is subjected to no 
other mechanical loading whatsoever. The insert on the face 
can also comprise a relatively soft material in comparison to 
the plug sleeve. On direct, in situ centering of the fiber 
face during fitting, preferably a soft alloy is used that can 
plastically deform. This centering method is, for example, 
disclosed in EP-A-94 906. 

Preferably, an intermediate sleeve is arranged between the 
insert and the plug sleeve, said intermediate sleeve limiting 
the insertion depth of the connecting body. At the same time, 
this intermediate sleeve also serves to compensate differing 
coefficients of linear expansion between insert and plug 



Further improvements on the plug can be attained if the 
connecting body is connected to a cable accommodation ele- 
ment, said cable accommodation element possessing a first 
bore for accommodation of the optical fiber, and a second 
bore with larger diameter for accommodation of the jacket 
surrounding the optical fiber, and if, in the transitional 
area from the first to the second bore, a lateral filling 
aperture is arranged in the cable accommodation element for 
the filling of adhesive. As a result, on the one hand the 
cable is fixed within the plug, and on the other hand the 
exposed optical fiber is protected at this point. 

The connecting body can be formed as a cylindrical section 
with a full-length, central longitudinal bore, wherein the 
fusion access aperture is a transverse bore penetrating the 
cylindrical section. In place of a bore, a slot could also be 
made, said slot penetrating up to the central longitudinal 
bore. The transverse bore produces a slightly better resi- 
stance to bending, however. The central longitudinal bore is 
preferably subdivided into two sections by the transverse 
bore, with the face-end section being longer than the cable- 
end section. The face-end section can, with that, penetrate 



sleeve . 
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sufficiently deeply into the plug sleeve. Conversely, the 
cable -end section must be formed to be just long enough in 
order to align the optical fiber, after introduction, exactly 
coaxially with the pre-fitted optical fiber section. 

The invention also concerns a method for manufacture of a 
plug according to the preamble to claim 1. With that, the 
method must not, of necessity, concern a plug of the afore- 
mentioned type. The method can also be applied without pro- 
blems to state-of-the-art plugs with monolithic plug ferru- 
les . 

A specific drawback encountered with state-of-the-art methods 
is that the pre-fitted optical fibre section is inserted 
without an opportunity for prior measurement of centricity, 
transmission attentuation, return loss and all other values. 
In practice, reliable quality control of the pre-fitted plug 
is thus hindered. Such quality control is only possible after 
the optical fiber cable has been welded into position and 
when light can be supplied to it. In DE-A-195 17 750 (mentio- 
ned in the introduction) , gripping of the plug ferrule in a 
centering and grinding device is recommended, and the supply 
of light by means of an auxiliary optical fiber. Final wor- 
king of the plug ferrule on the outer jacket can only take 
place at this stage, based on the values measured at the 
face. This method, too, is extremely time consuming, and does 
not permit precise measurements at the face. 

The known drawbacks can, according to the invention, be 
overcome with a method possessing the features in claim 1. 
The introduction of a continuous optical fiber from the entry 
surface to the face, and subsequent centering and fixation at 
the face, permits working of the face -end of the fiber and 
the actual face to the final dimension already at this stage. 
At the same time, all standard measurement procedures can 
also be carried out, as is usual with so-called pig- tail 
fitting. All measurement procedures can be recorded in a 
register, whereby a high standard of quality can be ensured. 
Only at this stage is the optical fiber severed in the fusion 
access aperture, so that the already-centred optical fiber 
section remains within the plug ferrule. 

Further features and advantages of the present invention are 
more closely described in the following, with the aid of the 
drawings: namely. 

Figure la cross section through a plug ferrule according to 
the invention. 

Figure 2a plan view onto the plug ferrule according to figure 
1, turned through 90*^, 

Figure 3a cross section through an arrangement comprising 
plug ferrule and cable accommodation element. 
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Figure 4an arrangement according to figure 3 with optical 
fiber having been introduced prior to severing of the 
pre- fitted section. 

Figure Ban arrangement according to figure 4 with optical 
fiber cable having been withdrawn, 

Figure 6the arrangement according to figure 5 on welding of 
the introduced optical fiber cable. 

Figure 7the arrangement according to figure 6 after the 
welding procedure, and 

Figure 8a perspective representation of a plug, connected to 
a cable and with further components. 

In figures 1 and 2, a plug ferrule 1 is shown assembled from 
a plurality of components. A plug sleeve 8 of a ceramic 
material has an outer jacket 9 worked to high precision and 
serving to position the plug ferrule within a bush. At the 
cable end, a cylindrical connecting body 10 is inserted in 
the plug sleeve. This connecting body is, in the longitudinal 
direction of the plug ferrule, equipped with a bore 5, 6 
passing completely through and just large enough to accommo- 
date an optical fiber. The bore section 5 is, with that, 
slightly longer than bore section 6. 

A transverse bore forms a fusion access aperture 4, wherein 
the diameter of said transverse bore must evidently be selec- 
ted in such a way that, laterally, sufficiently strong brid- 
ges of material remain. The transverse bore is at a slight 
distance from the plug sleeve 8. In the area of an entry 
surface 7, a small funnel-shaped extension can be arranged. 

The face 3 of the plug ferrule 1 is formed by a mushroom- 
shaped insert 11 possessing a face-bore 12 corresponding to 
the diameter of the optical fiber only in the outermost area. 
An intermediate sleeve 13 is arranged between the insert 11 
and the plug sleeve 8, said intermediate sleeve, at its cable 
end, forming a mechanical stop for the connecting body 10. 
The individual components can be glued together and/or assem- 
bled with a press fit. 

In the representation according to figure 3, the plug ferrule 
according to figure 1 is, at the cable end, connected with an 
cable accommodation element in general designated as 15. In 
addition, a positioning ring 14 is mounted on the plug sleeve 
8 at the rear end, said ring later permitting angular posi- 
tioning of the plug ferrule within an outer housing. 

The cable accommodation element 15 fulfils different 
functions in that, on the one hand, it holds the optical 
fiber cable in a fixed position and, on the other hand, 
cushions the plug ferrule in the axial direction. For this 
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purpose, the cable accommodation element has a skeleton-like, 
interrupted spring section 19, in which a coil pressure 
spring 20 is additionally arranged. The optical fiber is 
introduced through a first bore 16 into the connecting body 
10, said first bore being arranged coaxially to the bore 6. A 
second bore 17 with greater diameter serves to accept the 
jacket surrounding the optical fiber. 

Longitudinal press -in strips 22 are arranged on the outer 
side of the cable accommodation element, said strips serving 
to form a force- fitting connection with the plug casing. A 
strain relief boot can be affixed to a flange 21, and a cable 
guidance sleeve 23 simultaneously serves as a counter-bearing 
for the coil pressure spring 20. 

A filling aperture 18 is arranged in the area of the transi- 
tion from the first bore 16 to the second bore 11, the jacket 
surrounding the cable later being able to be glued through 
said aperture. 

Figure 4 shows, highly schematically, the pre- fitting of an 
optical fiber section 2 in the plug ferrule 1. First of all, 
an optical fiber cable 24 is introduced into the arrangement, 
the optical fiber 27 of said cable being stripped of its 
jacket 3 0 in a partial area. At the face end 3, the optical 
fiber is centred to the outer jacket 9 of the plug sleeve 8 
using a centering and measurement device 25. For this purpo- 
se, light is fed from a light source 26 into the cable 24. 
The completed measurements can be registered using a suitable 
recording instrument . 

After final fixation of the .optical fiber within the plug 
ferrule 1, severing of the optical fiber is accomplished 
through the fusion access aperture 4, so that a section 2 
remains in the plug ferrule. For this purpose, a cutting tool 
29, for example, is pressed against a counter bearing 28. 

After severing of the optical fiber 27, the optical fiber 
cable 24 is withdrawn in the direction of arrow a, as shown 
in figure 5. With that, a stub 31 of the optical fiber sec- 
tion 2 protrudes into the fusion access aperture. An arran- 
gement prepared and exactly measured in this way can now, in 
turn, be connected with an optical fiber cable of any length 
in the field, as shown in figures 6 and 7. An optical fiber 
cable 24 is introduced into the arrangement in the direction 
of arrow b in such a way that the optical fiber 2 7 protrudes 
into the connecting body up to the fusion access aperture 4. 
There, the cable-end optical fiber makes contact with the 
pre-fitted section 2. An arc 3 is generated by means of 
electrodes 32, the optical fibers being welded together under 
the influence of said arc. Subsequently, glue 34 is introdu- 
ced through the filling aperture 18, said glue firmly an- 
choring the jacket 3 0 and at the same time protecting the 
optical fiber. Glue is also introduced into the fusion access 
aperture 4, in order to protect the optical fiber. 
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After the optical fiber cable 24 has been firmly fixed to the 
plug ferrule 1 in the way described, final assembly of the 
plug can ensue, as shown in figure 8. For this purpose, the 
cable accommodation element 15 is pressed into an essentially 
state-of-the-art plug casing 35, on which means are arranged 
for snap- in and release of the plug and face protection of 
the plug ferrule. A strain relief boot 36, previously drawn 
onto the cable, is snapped over the flange 21. This final 
assembly can also take place in the field, without the need 
for special tools. 

Inasmuch as the invention is subject to modifications and 
variations, the foregoing description and accompanying dra- 
wings should not be regarded as limiting the invention, which 
is defined by the following claims and various combinations 
thereof : 
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Patent claims 

1 . Plug for an optical fiber plug connector with a plug 
ferrule (1) in which a pre-fitted optical fiber section (2) 
is held in such a way that said section extends within the 
plug ferrule from a face (3) up to a lateral fusion access 
aperture (4) , and with a bore (6) running coaxial ly to the 
optical fiber section (2) , said bore extending from a cable- 
end entry surface (7) up to the fusion access aperture (2) , 
wherein an optical fiber (27) of an optical fiber cable 24, 
said optical fiber having being introduced into the bore from 
the direction of the entry surface, can be welded in the 
fusion access aperture to the pre-fitted optical fiber 
section (2) , characterized in that the plug ferrule (1) is 
assembled from at least a first and a second component, and 
that the first component possesses the outer jacket (9) ser- 
ving to center the plug ferrule and that the second component 
possesses the fusion access aperture (4) and the bore (6) . 

2. Plug according to claim 1, characterized in that the 
first component is a plug sleeve (8) and that the second 
component is a connecting body (10) inserted into said plug 
sleeve, wherein the fusion access aperture (4) is arranged in 
a portion of the connecting body protruding out of the plug 
sleeve . 

3 . Plug according to claim 2, characterized in that the 
connecting body (10) extends over a portion of the entire 
length of the plug sleeve (8) only, and that the face (3) is 
formed by an insert (11) held within the plug sleeve and with 
a central bore (12) , said optical fiber section (2) being 
fixed in said central bore. 

4 . Plug according to claims 2 or 3 , characterized in that 
the plug sleeve (8) comprises a hard material, in particular 
a ceramic material, and that the connecting body (10) com- 
prises another material with a preferably lesser degree of 
hardness . 

5 . Plug according to claim 3 and 4, characterized in that 
an intermediate sleeve (13) is arranged between the insert 
(11) and the plug sleeve (8) , said intermediate sleeve 
limiting the penetration depth of the connecting body (10) 
within said plug sleeve. 

6 . Plug according to one of the claims 1 to 5 , 
characterized in that the connecting body (10) is connected 
to a cable accommodation element (15) , said cable accommoda- 
tion element possessing a first bore (16) for accommodation 
of the optical fiber (27) and a second bore (17) with a 
larger diameter for accommodation of the jacket (30) 
surrounding the optical fiber, and that a lateral filling 
aperture for filling of an adhesive (18) is arranged in the 
cable accommodation element in the area of transition from 
the first to the second bore. 
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7 . Plug according to one of the claims 1 to 6, 
characterized in that the connecting body (10) is formed as a 
cylindrical section with a central longitudinal bore (5, 6) 
passing right through, and that the fusion access aperture 
(4) is a transverse bore penetrating the cylinder section. 

8 . Plug according to claim 7, characterized in that the 
central longitudinal bore is subdivided by the transverse 
bore into two sections, of which the face-end section (5) is 
longer that the cable-end section (6) . 

9. Method of manufacturing a plug for an optical fiber 
plug connector with a plug ferrule (1) in which first of all 
an optical fiber section (2) is pre-fitted in such a way that 
said optical fiber section extends from a face (3) up to a 
lateral fusion access aperture (4) within the plug ferrule, 
wherein an optical fiber (27) of an optical fiber cable (24) , 
said optical fiber having been introduced through a bore (6) 
from the direction of a cable-end entry surface (7) of the 
plug ferrule, is able to be welded in the fusion access 
aperture to the pre-fitted optical fiber section (2) , 
characterized in that first of all a continuous optical fiber 
is introduced into the plug ferrule (1) from the entry 
surface (7) up to the face (3) , that said optical fiber is 
centred and fixed in the plug ferrule (1) at least in the 
area of the face (3) and that the face, with the optical 
fiber end held within it, is subjected to working, and that 
then the optical fiber is severed in the fusion access 
aperture (4) and the cable-end portion of the optical fiber 
is withdrawn from the plug ferrule. 

10. Method according to claim 9, characterized in that, 
prior to severing of the optical fiber, light is supplied 
from the direction of the cable end and that the centricity 
and if necessary further values are measured at the face (3) 
and preferably entered in a register. 

11. Method according to claim 9 or 10, characterized in 
that after welding of an optical fiber (27) introduced into 
the plug ferrule (1) , the fusion access aperture (4) is 
filled with a filler, preferably with an adhesive (34) . 
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Abstract 

A pre-fitted optical fiber section (2) is held in a plug 
ferrule (1) in such a way that it extends from a face (3) up 
to a lateral fusion access aperture in the plug ferrule (1) . 
From the direction of an entry surface (7) at the cable-end, 
a bore (6) running coaxially to the optical fiber section 
also leads into the fusion access aperture. Within the fusion 
access aperture, the pre-fitted optical fiber section can be 
welded to the optical fiber (27) of an optical fiber cable 
(24) in the field. The plug ferrule is assembled from at 
least two components, of which one (8) possesses the outer 
jacket serving to centre the plug ferrule and the other (10) 
possesses the fusion access aperture (4) and the bore (6) . 
Both components comprise differing materials, which conside- 
rably facilitates manufacture - 



(Figure 6) 



